§0o Introduction J. Leray [L] and L. Carding, T. Kotake and J. Leray [G~K~L] have studied the singularities of the solution of a Cauchy problem with holomorphic data, when the initial surface includes some characteristic points. They have proved that the solution may be ramified around a hypersurface K.
Y. Hamada [H] has studied another class of characteristic Cauchy problem. In his case, the solution may have an essential singularity, although the data are regular.
Let Pu= v be our equation. We already know that we must allow u to be ramified or to have an essential singularity. Now that we understand this necessity, it would be desirable to allow v to be singular without introducing a larger class for u. [D] and [0-Y] are studies in this direction. They are generalizations of [L] and [G-K-L] .
In the present paper, we consider a problem similar to the one in [H] . Although we impose a stronger condition on the operator P than in [H] , we assume a weaker condition on v: it is allowed to be singular. Moreover, by employing a symbol calculus like the one in [D] , we can explain easily why u has an essential singularity even for a holomorphic v. §1. Statement of the Results 
Let

+1 ki
We sometimes write P(X, £) as P (X, D) . The correspondence O H" (P(jc, D) ; P is a microdifferential operator of order m in H} forms a sheaf on T*C W , which we denote by 8(m).
In the calculus of microdifferential operators, formal norms defined in [Bou-Kr] are very useful.
Definition 2. In the situation of Definition 1, the formal norm JV»(P; i) is a formal sum defined as
where the sum is taken with respect to k ^ N 0 -(0,1,2,.. "}, a, /3 ^ N g.
Remark.
If AT*(P; e) <°° holds for some £>0, then the growth condition (G) is satisfied. Conversely, if (G) is satisfied, then JV* (P; £) <°° for some
£>0.
We quote two lemmas from [Y] . Lemma L (Lemma 10 of [Y] and its adjoint P * is given by
The summation is of order < -1. The inverse of P *, which we denote by is calculated in terms of Neumann series:
In fact, this is a finite sum as we will see later) . By lemma 2 and the definition of the formal norm, we have if,>0
(For simplicity, we neglect to specify a compact set) . Hence
Next, we show the above-mentioned fact that Q j = lLk q jk is a finite sum. In fact, we have Here \x\ Cl means that \x\ is sufficiently small. Now set
Tk(x,D)=
Let us obtain an estimate on fys (x) when ^ > 0 (=^^82<0). Remark that the partial sum I S belongs to the class & K of [D] , and it is already well understood. /(*)=£ fi (*) *i /f I-" 7 U *. *') = £ /, (z*. *, /) z>.
;=0 j=0
Moreover / e ^ ^ if and only if / vanishes on 5 up to order /. Definition 3. We can define by using the proposition above. It is a right inverse of but it is not a left inverse.
Remark. If u is an element of J\f q> K and /is holomorphic near x= 0 , then we can define D^1 (f (x) u(x) ) , I ^N 0 . It is the unique solution of the Cauchy problem
On the other hand, D% 1 ° f (x) belongs to the symbol class SK in [D] , and [D] . Dunau puts integration on the right:
for some ft (x). He sets 
(-D)'b B (x)
The partial sum consisting of the terms corresponding to /Ji < 0 belongs to Dunau's class & and its action on Nq& is defined in [D] . Therefore, in order to define the action of P" 1 , we may assume without loss of generality that ^ = 0 if /^^O. This means that /?2<0 in the sum. Then, we employ Proposition 1 repeatedly, first for w=0, next for m=l and so on. We obtain^
By using Lemma 6, we see that
n I-in {0<|z|<r<A/3. |«|< A/3, ...,k<^/3).
There exists a constant C Z >1 depending continuously on |z|, 0<|z|<r, such 
